Objectives: Parental socioeconomic status (SES) exerts a substantial influence on children's health. The purpose of this study was to examine factors determining children's private health insurance (PHI) enrolment and children's healthcare utilization according to PHI coverage.
INTRODUCTION
It is a well-known fact that, of numerous factors influencing health status, socioeconomic status (SES) exerts a considerable impact [1, 2] . In particular, children's growth and health are pISSN 1975-8375 eISSN 2233-4521 strongly affected by environmental factors such as parenting deficiency and SES decline. The significance of these negative effects is considerable, as they persist throughout one's lifetime. Children from low-income households encounter problems of greater intensity in various areas, such as dietary habits, physical growth and development, inner maturity, health, behavior, and emotion, relative to those of other children, and children who are exposed to such problems are more likely to develop obesity and chronic disease in adulthood relative to those who are not [3] . Despite the importance of pediatric and adolescent healthcare, they involve a healthy population and are not noticeable in objective morbidity and mortality indicators; therefore, they are of low priority in the establishment of health polices [4] [5] [6] .
In South Korea (hereafter Korea), although access to the health service has improved since the introduction of National Health Insurance (NHI) in 1989, many areas remain excluded from health insurance coverage, and NHI coverage constitutes 54% (as of 2012) of individual health expenditure, which is much lower relative to the Organization for Economic Cooperation and Development (OECD) average of 72%. This insufficient NHI coverage has been an object of constant criticism, but raising statutory health insurance coverage to the OECD level is a challenge. Although the healthcare cost per capita is lower relative to the OECD average (USD 2275 as of 2013), national healthcare spending as a percentage of gross domestic product (GDP) increased rapidly from 3.6% in 1980 to 6.9% in 2013 [7] . For pediatric inpatients younger than 6 years of age, the copayment waiver policy for partial exemption from outof-pocket costs was established in January 2006. In this regard, Choi [8] compared healthcare utilization prior and subsequent to the introduction of the copayment waiver policy and reported a significant increase in pediatric healthcare utilization and expenditure between 2005 and 2006 .
Under these circumstances, private health insurance (PHI) has played an important supplemental role in Korea. According to the 2009 Korea Health Panel data, the proportion of households that purchased PHI for at least one person was greater than 77%, with the average number of PHI plans reported as 3.62 per household, exhibiting a constant upward trend [9] .
Studies that have examined PHI plans thus far concern mainly adults and involve factors that influence insurance purchase, moral hazard, or adverse selection in healthcare utilization following PHI purchase [10] [11] [12] . Previous studies examining insurance enrolment factors for adults have indicated that socioeconomic variables, such as age, income level, marital status, educational level, residential area, occupation, chronic disease, and hospitalization experiences, were associated with insurance enrolment [13, 14] . Park and Jeong [15] and Baek et al. [16] reported on PHI enrolment difficulties experienced by socially vulnerable population groups, such as the aged, individuals with little education and low income, and those who are not NHI beneficiaries, and examined the increase in the frequency of healthcare utilization following PHI enrolment. Most studies have found that SES is a determinant factor for PHI purchase decisions, and vulnerable social groups with poor health status face a high insurance enrolment threshold for cream-skimming and economic reasons [17] [18] [19] .
No consensus has been reached with respect to whether PHI enrolment increases the frequency of enrollees' healthcare utilization. Yun [20] reported that healthcare utilization displayed age-dependent patterns, with PHI enrollees' in their 40s or older resorting to medical services less frequently relative to those in their 30s; in addition, PHI purchase did not increase the frequency of healthcare utilization, whereas cancer indemnity insurance enrolment resulted in significant increase in total healthcare and inpatient care expenditures, demonstrating the effect of PHI purchase on treatment intensity. Kang et al. [21] confirmed that while PHI purchase increased the frequency and duration of hospitalization, outpatient visits, and medical costs, it did not involve changes in inpatient medical costs. Kim [22] analyzed the short-term and long-term effects of indemnity insurance and reported that it increased the frequency of short-term outpatient visits and number of inpatient days, which reverted to baseline levels. Lee [23] inferred that PHI enrollees were more interested in cost-sharing types of insurance, as PHI purchase resulted in an increase in out-of-pocket health checkups and a decrease in NHI health checkups and vaccination rates. The inconsistent results in the healthcare utilization literature are attributable to the difficulties associated with PHI data acquisition and the need to control various individual health-related variables to acquire accurate statistics, as crosssectional analysis tends to underestimate enrollees' healthcare utilization. In addition, the performance of panel analysis is desirable, to rule out the influence of specific individual tendencies [24] .
Pediatric healthcare utilization and insurance enrolment has not been studied extensively in Korea, and the scope of existing research is limited to taking stock of insurance enrolment [25] . According to some studies examining access to primary healthcare in other countries, insurance enrolment resulted in an increase in healthcare utilization in terms of hospital visit frequency, primary care physician enrolment, and prescribed medication [26] [27] [28] [29] .
Enrollees' moral hazard and adverse selection constitute two endogenous factors that are reflected in element analysis of insurance enrolment in adult members [30] . This results from information asymmetry in the insurance market, as suggested by Rothschild and Stiglitz [31] , manifested as increased postenrolment healthcare utilization by individuals of high-risk groups with pre-existing conditions in need of intensive use of medical services, which is counteracted by insurance firms with a cream-skimming strategy to screen out those belonging to Private Health Insurance for Children high-risk groups. In other words, unbiased analysis of the effects of insurance enrolment is almost impossible in studies involving adult subjects, because the patient groups in greatest need of medical care, such as the elderly (aged ≥60 years) and those with chronic illnesses or disabilities, are excluded from statistics. However, preliminary health information is not available for children. Therefore, pediatric insurance enrollees lend themselves well to the analysis of adverse selection and creamskimming.
Against this background, this study aimed to examine the factors associated with children's PHI enrolment by analyzing not only child-specific individual (sex and age) and health-related variables (disability status and medication taken for 3 months or longer) but also adult-specific socioeconomic and health-related variables such as household income, educational level, employment status, marital (cohabitation) status, disability status, and chronic illness. A panel data analysis was performed to identify differences in outpatient and inpatient healthcare utilization patterns between children who had and had not enrolled in PHI.
METHODS

Data Analysis
Korea Health Panel data are held in a national database established by a consortium, which includes the Korea Institute for Health and Social Affairs and National Health Insurance Corporation, to produce basic data regarding medical expenditure, health status, health behaviors, and insurance enrolment for the country's inhabitants. The database includes PHI data collected via self-report questionnaires, which are used widely in PHI-related studies. They also serve as the basis of this study.
The 2008-2011 annual Korea Health Panel datasets were used in this study. While most variables are presented as data for the entire year, PHI enrolment data are presented as datasets for the first and second halves of the year. The 2008 and 2010 databases consist of 6-month datasets, and those from the second half of the year were used in this study.
We 
Variables
As shown in Table 1 , the variables used in this study concerned child-specific and parent-specific characteristics and consisted of sociodemographic and health-status variables, as suggested in a previous study. Because general characteristics of children's insurance enrolment depend largely on parental situations, only individual variables were used as child-specific characteristics and the remaining variables were considered identical to those of the parents.
With respect to child-specific characteristics, sex, age, health insurance type (NHI or Medical Aid), medication taken for 3 months or longer, and disability status were chosen as variables. Parent-specific characteristics included marital (cohabitation) status, educational level, disability status, employment Chronic disease 1=diseased, 0=other
Household income quintile 1=1st (lowest), 0=other
1=2nd, 0=other
1=3rd, 0=other
1=4th, 0=other
status, chronic disease, and household income. The presence or absence of chronic disease and medication taken for 3 months or longer were used as health-status variables for adults and children, respectively. Medication taken for 3 months or longer, rather than chronic disease, was used for children, because chronic disease lacked relevance in children's health status. Household income levels were graded using quintiles.
Study Models
In this study, a 2011 cross-sectional analysis and a 2008-2011 time-series panel data analysis were performed to examine insurance enrolment-related changes in health expenditures. Accordingly, model 1, a logit model, was established in the 2011 cross-sectional analysis, to examine enrollee characteristics and PHI enrolment factors for children younger than 15 years of age.
Y=PHI enrolment dummy variable X=sociodemographic variables for each child and parent pair
In model 2, a fixed effects model adjusted for individual effects, panel data for 2008-2011 were used to analyze changes in healthcare utilization and expenditure for children aged 1 to 5 and 6 to 10 years according to PHI enrolment.
Y =variable related to healthcare utilization: ln (inpatient cost): number of admissions, number of inpatient days, ln (outpatient medical cost): frequency of outpatient visits X =PHI enrolment dummy variable + child's and parent's sociodemographic and economic variables
A panel fixed effects model consists of an explanatory variable (Xit), an error term (ui), which is constant over time and represents the characteristics of panel individuals, and a pure error term (eit), which changes with each panel individual. While a random effect model hypothesizes the independence of error terms, a fixed effects model hypothesizes the non-independence of error terms. Therefore, the error term (ui) is the assumed parameter to be estimated. It is a general practice to use a fixed effects model because of the difficulties associated with hypothesizing the independence of various individual characteristics pertaining to the error terms and PHI enrolment in analyzing healthcare utilization rates.
The Hausman test was performed to determine the suitability of fixed and random effect models. In this test, the null hypothesis that independence exists between error terms and explanatory variables is established.
H0: cov (lrexpit or xit,ai)=0
In applying the Hausman test to the above hypothesis, the null hypothesis was rejected, revealing that the fixed effects model was more suitable for use relative to the random effect model [32] . The analysis was performed using Stata version 11.0 (Stata Corp., College Station, TX, USA). Table 2 presents the general characteristics of children younger than 15 years of age and the heads of their respective households (n =3085), according to the 2011 Health Panel data. Univariate analysis of characteristics according to PHI enrolment revealed that age, sex, and health insurance status differed significantly between the PHI and non-PHI groups, while the medication taken for 3 months or longer and disability status variables did not differ significantly between groups. With respect to the adult-specific variables, all six variables (cohabitation, education, disability, working, chronic disease, and household income) differed significantly between the PHI and non-PHI groups. Given that children's health insurance types largely coincide with those of their parents, sex and age group were the only child-specific features that differed significantly between the two groups.
RESULTS
Subjects' General Characteristics According to Private Health Insurance Enrolment
Factors Related to Children's Private Health Insurance Enrolment
A logit model was used to examine PHI enrolment-related variables pertaining to child and parent pairs. Table 3 presents the result of the analysis. First, sex and age were identified as the children's individual sociodemographic variables that exerted a significant influence on insurance enrolment, while other variables, such as insurance type, did not show significant results. As for the variables pertaining to parents, educa-tional level, employment status, and household income quintile exerted a significant influence on insurance enrolment. The higher the educational and income levels, the higher the odds ratios, which implies that the likelihood of PHI enrolment increased with parental SES.
In contrast, the fact that neither of the children's health status variables (medication taken for 3 months or longer and disability status) yielded significant results implies that children's health status did not exert an influence on PHI purchase decisions, and the finding that parental disability status exerted a significant influence on PHI purchase indicated that disabilityinduced reductions in SES led to a lower rate of PHI enrolment for children. This was confirmed by the finding that children's PHI enrolment rates decreased with household income.
Panel Data Analysis of the Effects of Children's Private Health Insurance Enrolment on Healthcare Utilization
The relationship between children's PHI enrolment and healthcare utilization rates was examined via a panel data regression analysis. To produce panel data, annual data from 2008 to 2011 were extracted for households with children aged 10 years or younger, and child-parent information was matched. The numbers of panel-based study subjects and 4-year observational values were 3325 and 9084, respectively. After assigning the children to 1 to 5 and 6 to 10 years age groups, a dum- The children were assigned to 1 to 5 and 6 to 10 years age groups to reflect the effects of the copayment waiver policy on inpatients younger than 5 years of age. In addition, an interaction variable was established to identify differences in healthcare utilization and spending according to age group and NHI or Medical Aid group. Variables that do not change over time, such as sex, were excluded from the analysis in the fixed effects model. Moreover, infants younger than 1 year of age were integrated into the 1 to 5 years age group, as the availability of only the year of birth, without exact dates, created uncertainty. In using a fixed effects model to obtain desirable estimates within a panel group, the presence or absence of autocorrelation should be established. The related test results revealed that first-order autocorrelation existed for the frequency of outpatient visits and number of inpatient days per year, excluding admission frequency, inpatient care costs, outpatient care costs, and total health spending. Therefore, if autocorrelation was exhibited, the effects of PHI on healthcare utilization were analyzed using the fixed effects model reflecting the first-order autocorrelation. Table 4 shows the results of log-linear regression derived from the two independent variables: outpatient care costs and frequency of outpatient visits. The analysis produced the following findings:
Effects of children's private health insurance on outpatient care
First, the number of outpatient visits differed significantly according to age group in the fixed effects model. The 6 to 10 year age group showed approximately 5.5 fewer outpatient visits relative to the 1 to 5 years age group. Outpatient costs decreased with this reduction in outpatient visits. Second, in PHI enrollees, outpatient costs increased significantly, but the number of outpatient visits did not. This indicates that child's PHI enrolment resulted in higher outpatient care costs per visit without leading to an increase in the number of visits. Third, the interaction between insurance and age group led to a significant difference in outpatient costs between groups. Specifically, health expenditure increased by approximately 51% when PHI-enrolled children moved from the 1 to 5 years age group to the 6 to 10 years age group. Given that outpatient costs are not affected by the copayment waiver policy, and the number of outpatient visits decreases with increasing age, increases in health expenditure for PHI-enrolled children were assumed to be considerable. 
Private Health Insurance for Children
In addition, outpatient costs differed significantly according to all variables with the exception of employment status, and the frequency of outpatient visits differed significantly according to age group, chronic medication in children, children's disability status, cohabitation, and parental disability status. Table 5 shows the results of the analysis of the effects of loglevel inpatient costs, admission frequency, and the number of inpatient days in the fixed effects model. These results can be interpreted as follows:
Effects of children's private health insurance enrolment on inpatient care utilization and costs
First, inpatient costs, admission frequency, and the annual number of inpatient days differed significantly according to age group. Inpatient care utilization and costs decreased when children moved from the 1 to 5 years age group to the 6 to 10 years age group. Similar to outpatient care, this could be explained by a decrease in healthcare utilization due to an increase in age. Second, PHI enrolment resulted in an increase in inpatient costs and admission frequency but did not exert a significant influence on the number of inpatient days. This finding is consistent with those of previous research and is ascribable to the fact that the durations of hospital stays are seldom influenced by patients' decisions. However, in healthcare areas that were not covered by the NHI plan, PHI enrollees' inpatient costs showed a greater increase. Third, the interaction between insurance and age group was nonsignificant with respect to inpatient care utilization and costs. This indicates that external factors, including PHI and policies, did not exert a noticeable influence on inpatient care. In summary, unlike the logit model, in which child health status did not exert a significant influence on variables related to children's PHI enrolment, child healthcare utilization was strongly influenced by health-related factors such as health and disability status. This could be considered to support the hypothesis that children's PHI enrolment depends upon parental SES.
In particular, PHI resulted in increases in both outpatient and inpatient costs and, along with other SES factors such as household income and parental educational level, exerted a strong influence on children's access to healthcare.
Although children were divided into two age groups to examine the effects of the copayment waiver policy for children younger than 6 years of age, it was difficult to differentiate between the age-dependent decreases in healthcare utilization due to economic reason and those resulting from physical growth. Both outpatient and inpatient healthcare utilization and costs decreased as children moved from the 1 to 5 years age group to the 6 to 10 years age group. The results were similar when children's individual ages, rather than age groups, were used. Only the interaction between age group and PHI enrolment exerted a significant effect on outpatient costs, and health expenditure increased, while healthcare utilization decreased. This suggests that even though healthcare utilization decreased with increasing age, PHI enrolment led to increases in outpatient costs.
DISCUSSION
In this study, 4-year Korea Health Panel data were used to examine the factors determining children's PHI enrolment decisions and the effects of PHI enrolment on pediatric healthcare utilization and costs. In Korea, PHI has gained a foothold as supplemental health insurance, and the PHI enrolment rate for children younger than 15 years of age was 85% according to the 2011 Health Panel. However, children's PHI is subject to health inequity, in that it is decided according to parental SES, irrespective of children's health status or willingness, and this was evident in the present study.
In the logit model based on the 2011 cross-sectional analysis, PHI enrolment status was used as an independent variable, and related child-specific and parent-specific individual and socioeconomic variables were examined. As expected, children's PHI enrolment was strongly associated with parental SES. Children's PHI enrolment was not influenced by children's health-related variables (i.e., medication taken for 3 months or longer and disability status), but it was significantly negatively influenced by parental disability status. In addition, parental educational level, working status, and household income quintile exerted a significant influence on children's PHI enrolment, particularly in low-SES groups. As PHI enrolment was included in cross-sectional analysis of data for only one year, unlike the panel analysis of healthcare utilization discussed below, interpretation of the results was limited.
In the fixed effects model in the panel analysis, annual panel data from 2008 to 2011 were used to analyze the effects of children's PHI enrolment on the outpatient and inpatient domains of healthcare utilization. As panel data involves repeated use of the same panel group, autocorrelation and concurrent correlation between individuals occurs. Moreover, because this study did not consider family relationships separately, sibling correlations between panel individuals also occurred, leading to omitted-variable bias due to individual characteristics involving health status or healthcare utilization tendencies. These issues were addressed using a panel fixed effects model in which error terms that influenced healthcare utilization were estimated as individual units.
In contrast to the factors determining PHI enrolment, children's individual variables, health status, and disability status exerted a strong influence on healthcare utilization in the panel model for the effects of children's PHI on their healthcare utilization. While it is natural that children's health status influenced their healthcare utilization, the influence of socioeconomic factors, such as parental educational level, household income, and cohabitation, should be not overlooked. In particular, the influence of children's PHI enrolment on healthcare costs was stronger relative to that of healthcare utilization frequency. Considering this in terms of the quantity and quality of healthcare utilization, low levels of parental SES could result in lower healthcare utilization quality for similar health-Private Health Insurance for Children care utilization levels.
In the comparison between outpatient and inpatient care in the panel model, both outpatient and inpatient costs increased significantly with children's PHI enrolment. The frequency of outpatient visits and the total number of inpatient days were not significantly influenced by PHI enrolment, presumably because the durations of hospital stays are usually decided by physicians.
Previous studies have presented varying effects of socioeconomic factors, such as poverty, on children. Children from lowincome families show high accident and morbidity rates including those for neonatal death, low birthweight, and healthcare utilization [5] . Moreover, childhood poverty affects their cognitive development and affective states, and lowers the likelihood of opportunities for higher education. It also exerts a broad range of effects on adolescent risk behavior, peer relationships, and obesity levels [33] . An ecological study that compared a large number of countries reported that individuals were more vulnerable to childhood poverty in countries with a high degree of inequity [34] . Although the results of these studies did not elucidate the direct effects of PHI on health, different patterns of healthcare utilization were observed between children with and without PHI. This indicates that PHI enrolment was directly and indirectly associated with socioeconomic factors that exerted an influence on healthcare.
Socioeconomic factors include not only income level but also human, material, and social resources and the numerous tangible and intangible factors derived from them. A number of indicators, such as minimum cost of living, relative poverty threshold using median income, and asset level, are used to define poverty [35] . While no poverty threshold was established in the present study, household income quintile was used to determine the link between income level and PHI enrolment, and socioeconomic factors were determined using additional information such as educational level. When insurance enrollees and non-enrollees were compared in a descriptive statistical analysis, the non-enrollees exhibited lower educational levels (Table 2) . However, socioeconomic factors cannot fully explain insurance enrolment decisions, which can vary according to individual tendencies or circumstances. For example, individuals with high levels of income could decide against insurance enrolment because of low expectations regarding efficiency, and individuals with low levels of income could purchase insurance with the aid of relatives, even under financial strain.
In contrast, in considering adult insurance enrolment, problems associated with adverse selection, moral hazard, and cream-skimming should be taken into account, provided that sufficient detail concerning the individual's health status is available. However, in our analysis, children's health status did not exert a significant influence on decisions regarding insurance enrolment; therefore, these problems do not exist in the children's insurance market. For this reason, exclusion from insurance enrolment because of being considered high risk and insurance enrolment with the intention of using intensive healthcare can be ruled out. Consequently, insurance enrolment decisions are strongly influenced by SES. The results of the analysis showed that outpatient and inpatient health spending increased following insurance enrolment. While this could be interpreted as moral hazard, it could also be considered insufficient healthcare utilization quality in PHI non-enrollees. Considering the fact that PHI enrolment does not exert any noticeable influence on outpatient or inpatient healthcare consumption, the majority of children are PHI enrollees, and PHI plays a supplementary role, unmet healthcare needs are likely to increase for SES groups for which PHI is beyond reach. This study's contribution to PHI research can be summarized as follows: First, this was the first Korean study to examine PHI enrolment factors and analyze the effects of PHI enrolment on healthcare utilization, focusing on pediatric insurance enrollees. As a result, children's insurance enrolment factors were closely associated with parental socioeconomic factors. The results of the comparison of healthcare utilization patterns between PHI enrollees and non-enrollees revealed that PHI enrolment led to increased healthcare expenditure. As the frequency of healthcare utilization and the number of inpatient days did not differ significantly between these groups, such differences could be regarded as related to the quality, rather than the quantity of healthcare utilization. In addition, increases in healthcare expenditure following insurance enrolment, in the absence of cream skimming and reverse selection, could be interpreted as either partial moral hazard or insufficient healthcare expenditure in the absence of insurance enrolment.
With respect to the limitations of the study, the age data were inaccurate, as the Health Panel provided only the year of birth, without exact dates. Consequently, changes in healthcare utilization could not be estimated precisely because of the lack of exact time points for the shift from the 1 to 5 years age group to the 6 to 10 years age group. The same problem was encountered for infants younger than 1 year of age. As the distinction between the ages of 0 and 1 year changed according to survey time points, the former was integrated into the latter. In the panel model, children were divided into two age groups, to determine the effects of the copayment waiver policy for children younger than 6 years of age. However, given that negative values were shown in all models, additional research is required to determine whether the decrease in healthcare utilization occurred because of the copayment waiver policy or children's natural development. The interaction between PHI enrolment and age group exerted a significant effect only in the outpatient cost model. The finding that outpatient healthcare costs increased, even with a reduction in the frequency of outpatient visits, is indicative of a strong impact of PHI enrolment on outpatient costs.
Another inaccuracy concerned changes, such as cancellation, in insurance enrolment status in 2% to 3% of enrollees. In such cases, if insurance plans were changed or enrollees held more than one insurance policy, they were processed as PHI enrollees. Changes in insurance type were not accounted for in this process, because no type-dependent differentiation (e.g., between indemnity and fixed-amount types) was made in this study. This factor should be examined in further studies.
Furthermore, PHI claims and the resultant reimbursement amounts were not included in the analysis. To estimate the overall economic effects of PHI enrolment on households, insurance premiums, healthcare costs, and reimbursement amounts should be included in analyses. It would be desirable to examine with this as a separate topic.
